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(54) DISPOSABLE BODY WARMER

(57) The present invention provides a disposable body warmer that makes it possible to suppress scattering of
moisture contained in the exothermic composition from the outer bag, and thereby ensure a desired exothermic duration
of the exothermic composition when the disposable body warmer is kept in an unused state for a long period of time.
The disposable body warmer is structured such that an exothermic composition that contains moisture and generates
heat by contact with air is enclosed in one or more air-permeable inner bags, which are accommodated in an airtight
outer bag. The outer bag comprises two accommodation units that are partitioned from each other and capable of
containing the one or more inner bags. The one or more inner bags each comprise at least one enclosure unit capable
of enclosing the exothermic composition, and are accommodated in each accommodation unit in a manner such that at
least one of the enclosure units is overlaid with another enclosure unit. The outer bag is formed by overlaying two
wrapping films with each other, sealing an entire outer peripheral edge, and partitioning the accommodation units by
sealing. Further, in the disposable body warmer, Parameters A to H are set to satisfy Formula (1) below

1 i 1
Formula (1): R=A><B><{ -— <+ }%330
2XC D E—Fx(G/H)

wherein A represents the inclusion amount (g) of the exothermic composition enclosed in each inner bag in each
accommodation unit; B represents the moisture content percentage (%) in the exothermic composition; C represents
the area (m2) of the accommaodation unit; D represents the number of the enclosure units; E represents the length (m)
of an outer peripheral sealing of the accommodation unit; F represents the length (m) of an inner peripheral sealing of
the accommodation unit; G represents the strength (N/15 mm) of the outer peripheral sealing; and H represents the
strength (N/15 mm) of the inner peripheral sealing.
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Description
Technical Field
[0001] The present invention relates to a disposable body warmer.
Background Art

[0002] Conventionally, disposable body warmers enclosing an exothermic composition, which generates heat by
contact with air and is enclosed in an air-permeable flat bag (inner bag), have been known as a tool for warming the
body. Such disposable body warmers are frequently used because they are excellent in portability, safety, convenience,
and the like, and are inexpensive. In an unused state, the inner bag of the disposable body warmer is packaged in an
airtight flat bag (outer bag) so as to prevent the exothermic composition from contacting with air. For example, as shown
in Fig. 17, a disposable body warmer 100 formed of an outer bag 101 having a single accommodation unit 102, which
contains a single inner bag 103, has been generally known.

Citation List

Patent Document

[0003] Patent Document: JPH05-208031A
Summary of Invention

Technical Problem

[0004] The exothermic conditions (maximum temperature, average temperature, exothermic duration, or the like) of
the disposable body warmers are controlled by adjusting the components of the exothermic composition (for example,
the content of iron powder serving as an exothermic element, moisture content ratio, or the like) and the like. Water is
an essential component of an exothermic composition, and an insufficient moisture content percentage results in a
decrease in duration of a disposable body warmer, while an excessive moisture content percentage results in failure of
heat generation in a disposable body warmer. Thus, ingenuity is exercised to adjust the moisture content percentage
in an exothermic composition. However, research by the present inventors revealed that if a disposable body warmer
is kept in an unused state for a long period of time, for example, because the disposable body warmer is kept in a store
for a long time, the disposable body warmer in which an inner bag is sealed in an outer bag in a manner shown in Fig.
17 cannot exhibit a sufficient exothermic performance at the time of use, even though the inner bag enclosing the
exothermic composition has been sealed in an airtight outer bag; in particular, the exothermic duration period (the
duration from the point where the temperature of the heated disposable body warmer exceeds 40°C to the point where
the temperature of the disposable body warmer falls below 40°C) greatly decreases. Such a decrease in exothermic
duration is assumed to occur as the moisture in the exothermic composition is evaporated and scattered from the outer
bag during storage. In view of this problem, in conventional body warmers, such a decrease in exothermic duration
period has been compensated for by increasing the inclusion amount of the exothermic composition more than necessary,
thereby ensuring the desired exothermic duration period after long storage. However, this method poses a drawback of
an increase in cost. Therefore, there has been a demand for packaging an inner bag in an outer bag while preventing
scattering of moisture as much as possible.

[0005] The present invention was made by focusing attention on the above problem, and an object of the present
invention is to provide a disposable body warmer that makes it possible to suppress the scattering of moisture contained
in the exothermic composition from the outer bag, and thereby ensure a desired exothermic duration of the exothermic
composition even when the disposable body warmer is kept in an unused state for a long period of time.

Solution to Problem

[0006] The above object of the present invention is accomplished by a disposable body warmer in which an exothermic
composition that contains moisture and generates heat by contact with air is enclosed in one or more air-permeable
inner bags, which are accommodated in an airtight outer bag, the outer bag comprising two accommodation units that
are partitioned from each other and capable of containing the one or more inner bags, the one or more inner bags each
comprising at least one enclosure unit capable of enclosing the exothermic composition, and are accommodated in each
accommodation unit in a manner such that at least one of the enclosure units is overlaid with another enclosure unit,
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the outer bag being formed by overlaying two wrapping films with each other, sealing an entire outer peripheral edge,
and partitioning the accommodation units by sealing, and Parameters A to H being set to satisfy Formula (1) below,

i 1 1
Formula (1): R=A><Bx{ -— + };330
2%XC D E—FX(G/H)

wherein A represents the inclusion amount (g) of the exothermic composition enclosed in each inner bag in each
accommodation unit; B represents the moisture content percentage (%) in the exothermic composition; C represents
the area (m2) of the accommaodation unit; D represents the number of the enclosure units, E represents the length (m)
of an outer peripheral sealing of the accommodation unit; F represents the length (m) of an inner peripheral sealing of
the accommodation unit; G represents the strength (N/15 mm) of the outer peripheral sealing; and H represents the
strength (N/15 mm) of the inner peripheral sealing. In this case, the number of the enclosure units is preferably 2 to 4.
[0007] In a preferable embodiment of the heating tool having the above structure, each inner bag comprises at least
two enclosure units partitioned from each other, and is accommodated in the accommodation unit in a single-folded
state so that at least one of the enclosure units is overlaid with another enclosure unit. In this case, the number of the
enclosure units is preferably 2 to 4.

[0008] In another preferable embodiment of the heating tool having the above structure, each inner bag comprises
one enclosure unit, and a plurality of the inner bags are accommodated in each accommodation unit while being stacked
on each other so that an enclosure unit of one of the inner bags is overlaid with an enclosure unit of at least one of the
other inner bags.

[0009] In a further preferable embodiment, one of the enclosure units is disposed lowermost, and all other enclosure
units are stacked thereon.

[0010] In a further preferable embodiment, an air-impermeable sheet material is stacked on at least one surface of
the inner bag, and the enclosure units are stacked in a manner such that the air-impermeable sheet material is positioned
as the uppermost surface in the vertical direction.

Advantageous Effects of Invention

[0011] Since the disposable body warmer of the present invention makes it possible to suppress the scattering of
moisture contained in the exothermic composition from the outer bag, it is possible to ensure a desired exothermic
duration of the exothermic composition, even when the disposable body warmer is kept in an unused state for a long
period of time.

Brief Description of Drawings
[0012]

Fig. 1 is a plan view of a disposable body warmer according to one embodiment of the present invention.

Fig. 2 is a cross-sectional view of Fig. 1.

Fig. 3 is a plan view of an inner bag.

Fig. 4 is a cross-sectional view of Fig. 3.

Fig. 5 is a plan view showing a variation of an inner bag.

Fig. 6 is a plan view showing a variation of an outer bag.

Fig. 7 is a plan view showing a variation of an outer bag.

Fig. 8 is a plan view showing a variation of an outer bag.

Fig. 9 is a plan view showing a variation of an outer bag.

Fig. 10 is a graph showing a comparison between the disposable body warmer of the present embodiment and the
disposable body warmer of a Comparative Example in terms of an exothermic duration decrease rate.

Fig. 11 is a plan view of a disposable body warmer according to another embodiment of the present invention.
Fig. 12 is a cross-sectional view of Fig. 11.

Fig. 13 is a plan view of the inner bag of Fig. 12.

Fig. 14 is a cross-sectional view of Fig. 13.

Fig. 15 is a cross-sectional view of a disposable body warmer according to another embodiment of the present
invention.

Fig. 16 is a cross-sectional view of the inner bag of Fig. 15.

Fig. 17 is a plan view of a conventional disposable body warmer.
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Description of Embodiments

[0013] An embodiment of a disposable body warmer of the present invention is described below with reference to
drawings. As shownin Figs. 1 and 2, a disposable body warmer 1 in this embodiment is structured such that an exothermic
composition 2 that generates heat by contact with air is enclosed in an air-permeable flat inner bag 3, and the inner bag
3 is accommodated in an airtight flat outer bag 4. The disposable body warmer 1 provides a thermal effect by taking out
the inner bag 3 from the outer bag 4 and applying the exothermic composition 2 in the inner bag 3 on various body parts,
including a hand, a foot, a lumbar area, the back, the belly, a sole of foot, a shoulder, a buttock, and the like.

[0014] The exothermic composition 2 is made of any material capable of generating heat by contact with air. Examples
of the materials include known compositions to be used for disposable body warmers, i.e., the compositions containing,
for example, appropriate amounts of oxidizable metal, activated carbon, a water-retaining agent (such as wood flour,
vermiculite, diatomaceous earth, perlite, silica gel, alumina, a water-absorbing resin, or the like), metal salts (such as
common salts) and water. The oxidizable metal is a metal that generates oxidation reaction heat. Examples of oxidizable
metal include powders or fibers selected from one or more kinds of iron, aluminum, zinc, manganese, magnesium, and
calcium. Of these, iron powder is preferable in view of easy handling, safety, production cost, preservability, and stability.
Examples of iron powder include one or more kinds of reduced iron powder and atomized iron powder. The disposable
body warmer 1 is controlled so that it has desired exothermic conditions (maximum temperature, average temperature,
exothermic duration, or the like) at the time of use by adjusting the components of the exothermic composition 2. For
example, the amount of the oxidizable metal to be incorporated in the exothermic composition 2 is preferably 30% to
80%, more preferably 40% to 70%, further preferably 40% to 65%. Further, water is an essential component of the
exothermic composition 2, and since an insufficient moisture content percentage results in a decrease in exothermic
duration, ingenuity is exercised to adjust the moisture content percentage in the exothermic composition 2. As is clear
from the above, the moisture content percentage in the exothermic composition 2 is an important factor in ensuring
desired exothermic duration when the disposable body warmer 1 is used. Therefore, in the disposable body warmer 1
according to this embodiment, ingenuity is exercised in the shapes of the inner bag 3 and the outer bag 4, and the
method of containing the inner bag 3 in the outer bag 4, so as to prevent the moisture contained in the exothermic
composition 2 from scattering from the outer bag 4 as much as possible even when the disposable body warmer 1 is,
for example, kept in a store for a long period of time and thus kept in an unused state for a long time, thereby preventing
a decrease in exothermic duration due to a decrease in moisture content percentage in the exothermic composition 2.
[0015] As shown in Figs. 3 and 4, in this embodiment, the inner bag 3 is formed of two rectangular sheet materials,
i.e., first and second (front and rear) rectangular sheet materials 30 and 31, and is shaped as a bag having a plurality
of (2in this embodiment) rectangular enclosure units 32, each of which is capable of enclosing the exothermic composition
2, by joining the two sheet materials 30 and 31 with each other and sealing (bonding) the outer peripheral edges (side
edges in the four directions) using a known adhesive or by way of thermal bonding (heat-seal). The plurality of enclosure
units 32 are partitioned by a sealing of the two sheet materials 30 and 31 at a portion between adjacent enclosure units
32. As shown in Fig. 2, the enclosure units 32 can be overlaid on each other by folding the inner bag 3 at a portion
between adjacent enclosure units 32. The number of the enclosure units 32 is not limited to 2, and may be 3 or more,
but is preferably 2 to 4. Further, the layout of the plurality of enclosure units 32 is not particularly limited. As shown in
Fig. 3, a plurality of enclosure units 32 may be arranged in a row. The enclosure units 32 may also be arranged in multiple
vertical columns. For example, when four enclosure units 32 are provided, as shown in Fig. 5, the enclosure units 32
may be arranged in two vertical columns by disposing two enclosure units 32 in each column. In this layout, similarly to
the case above, the enclosure units 32 can be overlaid with each other by folding the inner bag 3 at a portion between
vertically or horizontally adjacent enclosure units 32.

[0016] The first sheet material 30 is air-permeable, and is brought into contact with a user’s body at the time of use.
The first sheet material 30 may be any air-permeable material, including porous resin films, needle-perforated resin
films, and non-woven and woven fabrics. Further, the first sheet material 30 may have a single-layer structure, or a
multilayer structure formed of a lamination of a resin film and a non-woven fabric. Any resin films having been hitherto
used as a material of the inner bag 3 of the disposable body warmer 1 may be used. Examples include polyethylene,
polypropylene, polyester, polyamide, polyvinyl alcohol, polyvinyl chloride, polyvinylidene chloride, polyurethane, poly-
styrene, ethylene-vinyl acetate copolymer, polycarbonate, and hydrochlorinated rubber. Further, examples of non-woven
fabricinclude syntheticfibers such as polypropylene, nylon, vinylon, polyester, polyethylene terephthalate, rayon, acetate,
acrylic, polyethylene, or polyvinyl chloride; and natural fibers such as cotton, hemp, or silk. Further, in addition to non-
woven fabric, paper and the like may also be used.

[0017] The second sheet material 31 may be air-permeable or air-impermeable. As with the first sheet material 30,
the second sheet material 31 may be a resin film or a non-woven or woven fabric, and may have a single-layer structure,
or a multilayer structure. As shown in Fig. 4, when the second sheet material 31 is air-permeable, an adhesive layer 33
may be provided on the surface. More specifically, by applying, to the surface of the second sheet material 31, an acrylic
resin-based or rubber-based resin adhesive agent having an effect of adhering to skin and cloth, it is possible to produce
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a so-called stick-on-type body warmer. The adhesive layer 33 is covered with a release paper 34 while the inner bag 3
is accommodated in the outer bag 4 until the body warmer is used. In contrast, in the case of a non-stick-type body
warmer, which is used, for example, by being held by a hand, an air-permeable sheet is used as the second sheet
material 31, and the adhesive layer 33 and the release paper 34 are not provided. However, at least one surface of the
first sheet material 30 and the second sheet material 31 may be covered with an air-impermeable sheet material while
the inner bag 3 is accommodated in the outer bag 4 until the body warmer is used.

[0018] In this embodiment, the inner bag 3 is structured such that the two partitioned enclosure units 32 are integrally
formed by sealing the two sheet materials 30 and 31 at the outer peripheral edges (side edges in the four directions)
and at the center. However, for example, it is also possible to individually produce two compact-sized inner bags, each
of which has an enclosure unit 32, and then join them together by bonding the binding margins in the peripheral edges
of the two inner bags.

[0019] In each enclosure unit 32, the proportion of the capacity of the enclosed exothermic composition 2 with respect
to the capacity of the enclosure unit is preferably about 30% to 80%, particularly preferably about 50% to 70%. When
the proportion is more than 80%, the content of the exothermic composition 2 becomes excessive, and thus the exothermic
composition 2 enters into the sealing portion when the inner bag 3 having a plurality of enclosure units 32 is formed by
sealing the two sheet materials 30 and 31. This may result in failure of the formation of the inner bag 3. On the other
hand, if the proportion is less than 30%, the desired exothermic conditions may not be satisfied at the time of use of the
disposable body warmer 1. Further, the area of the enclosure unit 32 is preferably not more than 0.05 mZ2. If the area of
the enclosure unit 32 is more than 0.05 m2, the area of the accommodation unit 42 (described later) of the outer bag 4
for containing the inner bag 3 increases, thereby increasing the entire size of the outer bag 4. This may resultin drawbacks
such as an increase in bulkiness of the portable body warmer, an increase in cost due to an increase in the amount of
the outer bag 4 (wrapping films 40 and 41), and the like.

[0020] As shown in Figs. 1 and 2, the outer bag 4 is formed of two (front and rear) rectangular wrapping films 40 and
41, and is formed as a bag having two rectangular accommodation units 42, each of which is capable of containing the
inner bag 3; and first sealing portions 43 for sealing the outer bag 4 on the outer peripheral edges (side edges in the
four directions). This outer bag 4 is produced by joining the two wrapping films 40 and 41 with each other, and sealing
(bonding) the outer peripheral edges (side edges in the four directions) by, for example, thermal bonding (heat-seal) or
using a known adhesive. Between the two accommodation units 42, the second sealing portion 44 is formed by linearly
sealing (bonding) the two wrapping films 40 and 41 so that the two accommodation units 42 are partitioned by the second
sealing portion 44.

[0021] Any films having been used as materials of the outer bag 4 of the disposable body warmer 1 may be used as
the wrapping films 40 and 41. Examples include polyethylene, polypropylene, silica deposition film, vinylidene chloride-
coated film, and like nonporous films. Of these, in terms of oxygen or vapor impermeability and appropriate hydrogen
permeability, vinylidene chloride-coated films (KOP, K-nylon, KPET, etc.) and aluminum deposition-coated films (VMPET,
VMCPP, etc.) are preferable.

[0022] The disposable body warmer 1 in this embodiment is characterized in that the inner bags 3 are accommodated
in individual accommodation units 42 of the outer bag 4 in a manner such that each inner bag 3 is folded at least once
so that at least one enclosure unit 32 of the inner bag 3 is overlaid with another enclosure unit 32. More specifically, for
example, when two enclosure units 32 are provided in each inner bag 3, as shown in Fig. 2, one of the enclosure units
32 is overlaid with another enclosure unit 32 by folding the inner bag 3 at its center. The inner bag 3 in such a state is
accommodated in individual accommodation units 42 of the outer bag 4. By thus overlaying the enclosure units 32 on
one another, the area (the total surface area for containing the multiple enclosure units 32) of the inner bag 3 may be
reduced by half, thereby reducing the area subjected to external contact of the exothermic composition 2 enclosed in
the enclosure unit 32. As a result, it is possible to prevent easy scattering of the moisture in the exothermic composition
2 enclosed in each enclosure unit 32. Further, by containing the inner bags 3 in a folded state in the outer bag 4, the
area of the accommodation unit 42 of the outer bag 4 for containing the inner bags 3 may be reduced, compared with
the case of containing the inner bags 3 in an unfolded state. By thus reducing the area, it is possible to also reduce
passing of the moisture in the exothermic composition 2 through the front and rear surfaces (the wrapping films 40 and
41) of the accommodation unit 42, and thereby reduce scattering of the moisture to the outside of the accommodation
unit 42. Moreover, by containing the inner bags 3 in a folded state, the required amount of the outer bag 4 (the wrapping
films 40 and 41) may be reduced, compared with the case of containing the inner bags 3 in an unfolded state, thereby
reducing the cost.

[0023] Inthis case, eachinner bag 3 is preferably folded so that when the second sheet material 31 is air-impermeable,
the second sheet material 31 is positioned as the uppermost surface in the vertical direction; and when the second sheet
material 31 is air-permeable, the air-impermeable sheet material (not shown) that covers at least one of the first sheet
material 31 and the second sheet material 32 is positioned as the uppermost surface in the vertical direction. With this
structure, the uppermost surface in the vertical direction of the lamination of the enclosure units 32 becomes air-imper-
meable, thereby more effectively preventing easy scattering of the moisture in the exothermic composition 2 enclosed
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in each enclosure unit 32.

[0024] Further, in the case where three enclosure units 32 are provided in each inner bag 3, the inner bags 3 may be
accommodated in individual accommodation units 42 of the outer bag 4 while being folded once between an enclosure
unit 32 at one end and the enclosure unit 32 at the center, that is, only two of the enclosure units 32 are overlaid with
each other. However, more preferably, the inner bags 3 are accommodated in individual accommodation units 42 of the
outer bag 4 while being folded twice, i.e., also at an enclosure unit 32 at the other end, that is, all three enclosure units
32 are overlaid on one another. With this structure, the area (the total surface area of the enclosure units 32) of each
inner bag 3 can be minimized (to 1/3); therefore, as described above, it is possible to suppress scattering of the moisture
to the outside of the accommodation unit 42. Further, in this case, similarly to the case above, by folding each inner bag
3 so that when the second sheet material 31 is air-impermeable, the second sheet material 31 is positioned as the
uppermost surface in the vertical direction, and when the second sheet material 31 is air-permeable, an air-impermeable
sheet material (not shown) that covers at least one of the first sheet material 31 and the second sheet material 32 is
positioned as the uppermost surface in the vertical direction, it is possible to further effectively suppress easy scattering
of the moisture.

[0025] Further, when four enclosure units 32 are provided in each inner bag 3, the inner bags 3 may be folded in
various ways when they are accommodated in individual accommodation units 42 of the outer bag 4. However, the inner
bags 3 are preferably accommodated in individual accommodation units 42 of the outer bag 4 while being folded twice
or three times; that is, all of the enclosure units 32 are overlaid on one another, thereby minimizing the area (the total
surface area of the enclosure units 32) of the inner bag 3 (to 1/4). With this structure, as described above, it is possible
to suppress scattering of the moisture in the accommodation unit 42 to the outside of the accommodation unit 42. Further,
in this case, similar to the case above, by folding each inner bag 3 so that when the second sheet material 31 is air-
impermeable, the second sheet material 31 is positioned as the uppermost surface in the vertical direction, and when
the second sheet material 31 is air-permeable, an air-impermeable sheet material (not shown) that covers at least one
of the first sheet material 31 and the second sheet material 32 is positioned as the uppermost surface in the vertical
direction, it is possible to more effectively suppress easy scattering of the moisture in the enclosure units 32. When five
or more enclosure units 32 are provided in each inner bag 3, similarly to the case above, the inner bags 3 are preferably
accommodated in individual accommodation units 42 of the outer bag 4 while being folded several times at portions
between adjacent enclosure units 32 so that one of the enclosure units 32 is disposed lowermost, and all other enclosure
units 32 are laminated thereon.

[0026] Further, in orderto suppress scattering of the moisture to the outside of the accommodation unit 42 as described
above, the outer bag 4 of the disposable body warmer 1 of the present embodiment has two accommodation units 42
for accommodating the inner bag 3. The moisture in the exothermic composition 2 enclosed in the inner bag 3 is scattered
from the front and rear surfaces (the wrapping films 40 and 41) of the accommodation unit 42, and may also be scattered
from the side edges of the accommodation unit 42 in the four directions. However, when the outer bag 4 has two
accommodation units 42, one of the side edges of each accommodation unit 42 is connected to another accommodation
unit 42 via the second sealing portion 44. Therefore, even when the moisture in the exothermic composition 2 is scattered
from one side edge of one of the accommodation units 42, the moisture will pass through the second sealing portion 44
and is scattered toward the other accommodation unit 42. As a result, the two accommodation units 42 exchange with
each other the moisture scattered from the exothermic composition 2. Therefore, it is possible to accumulate the moisture
from the exothermic composition 2 in the accommodation unit 42, thereby suppressing scattering of the moisture to the
outside of the accommodation unit 42.

[0027] Further, to suppress the scattering of the moisture in the exothermic composition 2 from the accommodation
unit 42, the first sealing portion 43 formed in the outer peripheral edge of the outer bag 4 preferably has high strength.
If the first sealing portion 43 of the outer bag 4 has high strength, even when the moisture in the exothermic composition
2 is scattered from the three remaining side edges of the accommodation unit 42, the scattering of the moisture toward
the outside can be blocked by the first sealing portion 43, thereby accumulating the moisture from the exothermic
composition 2 in the accommodation unit 42. Although it depends on the width or conditions of the sealing, the strength
of the first sealing portion 43 is preferably in a range of 10N/15 mm to 100N/15 mm. In contrast, the strength of the
second sealing portion 44 between the two accommodation units 42 may be less than the strength of the first sealing
portion 43, and is preferably in a range of 5N/15 mm to 80N/15 mm. The strengths of the first sealing portion 43 and the
second sealing portion 44 may be measured by a test method according to JISZ 0238 1998. Further, the sealing width
of the first sealing portion 43 is preferably 1 mm to 50 mm, more preferably 1 mm to 15 mm. Further, the sealing width
of the second sealing portion 44 is preferably 1 mm to 50 mm, more preferably 1 mm to 15 mm. Further, the greater the
length of the second sealing portion 44 relative to the length of the first sealing portion 43, more moisture in the exothermic
composition 2 is scattered to the second sealing portion 44 than to the first sealing portion 43, thereby enabling, as
described above, the adjacent accommodation units 42 to exchange the scattered moisture with each other, thus sup-
pressing the scattering of the moisture in the exothermic composition 2 from the accommodation units 42. Similarly,
when the second sealing portion 44 has a sealing width smaller than that of the first sealing portion 43, the moisture in
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the exothermic composition 2 will be more easily scattered from the second sealing portion 44 than from the first sealing
portion 43, and is thus preferable.

[0028] As described above, the various factors above are important in ensuring a sufficient exothermic duration of the
exothermic composition 2 by suppressing the scattering of the moisture in the exothermic composition 2 to the outside
through the accommodation unit 42 of the outer bag 4. In addition, the present inventors found that, in particular, when
the R value, which represents "the degree of difficulty in scattering of the moisture in the exothermic composition 2" and
can be found by Formula (1) below, is 330 or greater, it is possible to desirably suppress the scattering of the moisture
to the outside of the accommodation unit 42 of the outer bag 4, thereby further improving the prolonged exothermic
duration of the exothermic composition 2.

1 1 1
Formula (1): R=AXBX{ - + };330
2xC D E—FX(G/H)

[0029] The parameters A to H in Formula (1) above indicate the following.

: Inclusion amount (g) of the exothermic composition 2 enclosed in the inner bag 3 in the accommodation unit 42
: Moisture content (%) in the exothermic composition 2

: Area (m2) of the accommodation unit 42

: Number of enclosure units 32

: Length (m) of outer peripheral sealing of the accommodation unit 42

: Length (m) of inner peripheral sealing of the accommodation unit 42

: Strength (N/15 mm) of outer peripheral sealing

: Strength (N/15 mm) of inner peripheral sealing

IGOTMMmMOoOO >

[0030] The area of the accommodation unit 42 represented by parameter C is an area in a plan view (one side). In
this embodiment, as shown in Fig. 1, the area of the accommodation unit 42 means an area measured by subtracting
the sealing portion 43 or 44 from the area (in a plan view) of each of the divisional regions 4A and 4B of the outer bag
4 when the outer bag 4 is divided into two portions at the sealing width center of the second sealing portion 44 by a
divisional line D extending along the second sealing portion 44. In this embodiment (the example shown in Fig. 1), the
area of the accommodation unit 42 is "xxy."

[0031] The inner peripheral sealing of the accommodation unit 42 represented by parameter F is a region where
adjacent accommodation units 42 enable exchange of scattered moisture via the second sealing portion 44, among the
second sealing portion 44 disposed between adjacent accommodation units 42. The length of the inner peripheral sealing
is defined as a length of an actual portion where the adjacent accommodation units 42 are opposed having the second
sealing portion 44 between them, among length d (a distance from one end to the other end) of the second sealing
portion 44. More specifically, as shown in Fig. 1, when the accommodation unit 42 has a rectangular shape, the length
w of the straight line between the opposed adjacent accommodation units 42 corresponds to the length of the inner
peripheral sealing. Further, as shown in Fig. 6, for example, when the accommodation unit 42 has a triangular shape,
the length w of the straight line between the opposed adjacent accommodation units 42 corresponds to the length of
the inner peripheral sealing. Further, as shown in Fig. 7, for example, when the accommodation unit 42 has a pentagonal
shape, since the exchange of the scattered moisture between the adjacent accommodation units 42 via the second
sealing portion 44 can be performed up to length d (a distance from one end to the other end) of the second sealing
portion 44 beyond the straight line w between the opposed adjacent accommodation units 42, length d (a distance from
one end to the other end) of the second sealing portion 44 corresponds to the length of the inner peripheral sealing.
Further, as shown in Fig. 8, for example, when the accommodation unit 42 has a substantially D-letter shape, which is
formed by linearly connecting each end of a circle partially having a cutout portion (i.e., a C-letter shape), since the
exchange of the scattered moisture between the adjacent accommodation units 42 via the second sealing portion 44
can be performed up to length d (a distance from one end to the other end) of the second sealing portion 44 beyond the
straight line w between the opposed adjacent accommodation units 42, length d (a distance from one end to the other
end) of the second sealing portion 44 corresponds to the length of the inner peripheral sealing. Further, as shown in
Fig. 9, for example, when the accommodation unit 42 has a perfect circular shape, length d (a distance from one end
to the other end) of the second sealing portion 44 corresponds to the length of the inner peripheral sealing.

[0032] The outer peripheral sealing of the accommodation unit 42 represented by parameter E is a region excluding
the inner peripheral sealing from the first sealing portion 43 surrounding the accommodation unit 42, and a length of the
outer peripheral sealing is defined as the length of a region excluding the portion overlapped with the inner peripheral
sealing from the outer peripheral length (x+y+z+w) of the accommodation unit 42. More specifically, as shown in Fig. 1,
when the accommodation unit 42 has a rectangular shape, the length of the outer peripheral sealing is the length of a



10

15

20

25

30

35

40

45

50

55

EP 3 053 551 A1

region excluding the portion overlapped with the inner peripheral sealing from the outer peripheral length (x+y+z+w) of
the accommodation unit 42, i.e., the length (x+y+z), which excludes the length (w) of the straight line between the
opposed adjacent accommodation units 42, that is, the length of the inner peripheral sealing.

[0033] Further, as shown in Fig. 6, for example, when the accommodation unit 42 has a triangular shape, the length
of the outer peripheral sealing corresponds to the length of a region excluding the portion overlapped with the inner
peripheral sealing from the outer peripheral length (x+y+w) of the accommodation unit 42. More specifically, the length
of the outer peripheral sealing corresponds to the length (x+y), which excludes the length (w) of the straight line between
the opposed adjacent accommodation units 42, that is, the length of the inner peripheral sealing, from the outer peripheral
length (x+y+w) of the accommodation unit 42.

[0034] Further, as shown in Fig. 7, for example, when the accommodation unit 42 has a pentagonal shape, the length
of the outer peripheral sealing is a region excluding the portion overlapped with the inner peripheral sealing from the
outer peripheral length (x+y+z+w+v) of the accommodation unit 42. More specifically, the length of the outer peripheral
sealing is the length of a region (x’+y+z+v’) resulting from cutting out length d of the second sealing portion 44 (i.e., a
length of the outer peripheral sealing from point P1 to point P2, wherein P1 and P2 are intersection points of the
accommodation unit 42, and each of the horizontal lines starting from the two ends of the second sealing portion 44
toward the accommodation unit 42); that is, resulting from cutting out the length of the inner peripheral sealing.

[0035] Further, as shown in Fig. 8, for example, when the accommodation unit 42 has a substantially D-letter shape,
the length of the outer peripheral sealing corresponds to the length of a region excluding the portion overlapped with
the inner peripheral sealing from the outer peripheral length (x+w) of the accommodation unit 42. More specifically, the
length of the outer peripheral sealing corresponds to the length (x’) of a region resulting from cutting out length d of the
second sealing portion 44 (i.e., the outer peripheral length from point P1 to point P2, wherein P1 and P2 are intersection
points of the accommodation unit 42 and each of the horizontal lines starting from the two ends of the second sealing
portion 44 toward the accommodation unit 42), i.e., cutting out the length of the inner peripheral sealing. Further, as
shown in Fig. 9, for example, when the accommodation unit 42 has a perfect circular shape, the length of the outer
peripheral sealing also corresponds to the outer peripheral length (x’) from P1 to P2.

[0036] Further, the strength of the outer peripheral sealing and the strength of the inner peripheral sealing represented
by parameters G and H are measured by the strength measurement method explained above, and respectively corre-
spond to the strength of the first sealing portion 43 and the strength of the second sealing portion 44.

[0037] In Formula (1) above, "AXB" represents an amount of moisture contained in the exothermic composition 2.
The greater the moisture content, the longer the exothermic duration. Further, "2XC" represents the area (surface area)
of the front and rear surfaces of the accommodation unit 42. As described above, when the surface area of the accom-
modation unit 42 for containing the inner bag 3 is small, it is possible to correspondingly suppress the scattering of the
moisture in the exothermic composition 2 through the accommodation unit42, thereby prolonging the exothermic duration.
The area of one side of the accommodation unit 42 is preferably 0.0025 m2 to 0.25 m2, more preferably 0.01 m2 to 0.05
m2. Further, as described above, "-1/D" means that the area subjected to external contact of the exothermic composition
2 enclosed in each enclosure unit 32 of the inner bag 3 can be minimized (1/D) by containing the inner bag 3 in the
accommodation unit42 in afolded state, thereby suppressing the scattering of the moisture in the exothermic composition
2 enclosed in each enclosure unit 32, thus prolonging the exothermic duration. Further, "1/(E-F X(G/H))" means that,
when the ratio of the length of the inner peripheral sealing to the length of the outer peripheral sealing in the accommodation
unit 42 is large, more moisture in the exothermic composition 2 is scattered to the inner peripheral sealing (the second
sealing portion 44) than to outer peripheral sealing (the first sealing portion 43) and the adjacent accommodation units
42 exchange the scattered moisture; thus, it is possible to suppress the scattering of the moisture in the exothermic
composition 2 through the accommodation unit 42, thereby prolonging the exothermic duration. Further, "G/H" means
that the strength of the inner peripheral sealing is smaller than the strength of the outer peripheral sealing, and the
moisture in the exothermic composition 2 more easily passes through the inner peripheral sealing (the second sealing
portion 44) than the outer peripheral sealing (the first sealing portion 43), and is scattered to the adjacent accommodation
unit 42.

[0038] Table 1 shows the results of the measurement of R values mentioned above with respect to various types
(Example 1 to 5 and Comparative Example 1) of disposable body warmer 1 of the present embodiment in which the
outer bag 4 has two accommodation units 42, and the inner bag 3 having a plurality of enclosure units 32 is accommodated
in each accommodation unit 42 in a folded state. Further, Table 1 also shows the results of the measurement of R values
with respect to the disposable body warmers of Comparative Examples 2 to 14, including a disposable body warmer in
which an inner bag having 1 or 4 enclosure units is accommodated in an outer bag having an accommodation unit, and
a disposable body warmer in which an inner bag having an enclosure unit is accommodated in an outer bag having two
accommodation units. Further, Table 1 further shows the results of measurement of the exothermic duration of the
exothermic composition 2 for the body warmers of Examples 1 and 3 and Comparative Examples 1, 2, 6, and 8 when
each disposable body warmer was stored unused for 3 or 6 months after the production under a severe test condition
at a temperature of 40°C and a humidity of 75%; and, thereafter, the body warmer was used by taking out the inner bag
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from the accommodation unit of the outer bag. Fig. 10 shows calculation results of exothermic duration decrease rates
measured for individual examples based on the exothermic duration immediately after the production (initial stage).
Storage of each disposable body warmer for 3 or 6 months under a severe test condition at a temperature of 40°C and
a humidity of 75% corresponds to storage of a disposable body warmer for 18 or 36 months under normal temperature.
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[0039] As shown in Fig. 10, the exothermic durations of the disposable body warmers (Examples 1 and 3) of the
present embodiment did not significantly decrease, compared with those immediately after the production (initial stage),
even though these body warmers were left in an unused state for a long period of time; that is, the exothermic durations
were desirably retained. In contrast, for Comparative Examples 1, 2, 6, and 8, when body warmers were left in an unused
state for along period of time, the exothermic durations decreased, compared with those immediately after the production.
After 36 months under normal temperature, the exothermic durations largely decreased, i.e., by about 15%. The R values
of Comparative Examples 1, 2, 6, and 8 were all less than 330. Fig. 10 thus revealed that, in the disposable body warmer
1 of the present embodiment in which the R value is 330 or more, and the outer bag 4 has two accommodation units
42, each of which contains the inner bag 3 having a plurality of enclosure units 32 in a folded state, the exothermic
duration of the exothermic composition 2 can be desirably retained even when the body warmer is kept in an unused
state for a long period of time. As is clear from the results, the disposable body warmer 1 of the present embodiment
makes it possible to prolong the exothermic duration. Fig. 10 shows only the measurement results of exothermic durations
with respect to Examples 1 and 3 in which the R values are 333.4 and 500, respectively; however, since the R values
of other examples, i.e., Examples 2, 4, and 5, were greater than 333.4 or 500, it is evident that the exothermic durations
of the exothermic compositions in these examples can also be prolonged to the same extent as in Examples 1 and 3,
or even longer.

[0040] Theoretically, the exothermic duration of the exothermic composition 2 can be prolonged by increasing the
moisture content percentage in the exothermic composition. However, by simply increasing only the moisture content
percentage, the viscosity of the exothermic composition significantly increases. In Comparative Examples 10, 12, and
14 in which the moisture content percentage was increased compared with Comparative Examples 3, 5, and 8, the
viscosity of the exothermic composition significantly increased and the exothermic composition became sticky; conse-
quently, the surface of the inner bag became sticky, and it was difficult to enclose the exothermic composition in the
inner bag 3. This poses a drawback of failure of the production of a body warmer, as well as a drawback such that the
temperature of the exothermic composition does not increase, and the body-warming function of the body warmer is
lost. As is clear from the above, it is extremely difficult to produce a disposable body warmer capable of prolonging the
exothermic duration simply by increasing the moisture content percentage in the exothermic composition. Further, it
may be possible to increase the moisture content in the exothermic composition by increasing the total inclusion amount
of the exothermic composition; however, by increasing the total inclusion amount of the exothermic composition, the
amount of the exothermic composition to be enclosed in the enclosure unit of the inner bag becomes excessively large.
In fact, in Comparative Examples 9, 11, and 13 in which the inclusion amount of the exothermic composition was
increased compared with Comparative Examples 3, 5, and 8, by having a significantly excessive inclusion amount of
the exothermic composition in the enclosure unit, the exothermic composition enters into the sealing portion upon sealing
of the two sheet materials of the inner bag. This may result in failure of desirable sealing of the two sheet materials of
the inner bag, thereby failing the formation of the inner bag 3. Therefore, it is extremely difficult to produce a disposable
body warmer capable of prolonging the exothermic duration of the exothermic composition 2 simply by increasing the
total inclusion amount of the exothermic composition.

[0041] A method for using the disposable body warmer 1 having the above structure is described below. First, the
inner bag 3 is retrieved by opening one of the accommodation units 42 of the outer bag 4. Here, it is possible to provide
a simple opening means, such as a notch, in each of the accommodation units 42 of the outer bag 4. Then, a release
paper for covering the adhesive layer, or an air-impermeable sheet material for covering at least one of the surfaces of
the first sheet material 31 and the second sheet material 32 is removed from the inner bag 3, and the body warmer is
disposed so that the exothermic composition 2 is attached to a desired body part. By thus disposing the disposable body
warmer 1, the part where the body warmer is attached can be warmed by the heat generated from the exothermic
composition 2.

[0042] In the disposable body warmer 1 having the above structure, the outer bag 4 has two accommodation units
42, and the inner bag 3 having a plurality of enclosure units 32 is accommodated in each accommodation unit 42 in a
folded state. With this structure, as described above, ingenuity is exercised to the shapes of the inner bag 3 and outer
bag 4 so that the inner bag 3 can be accommodated in the outer bag 4 with as little scattering of the moisture in the
exothermic composition 2 enclosed in the inner bag 3 from the accommodation unit 42 as possible. Therefore, if the
disposable body warmer is left unused for a long period of time, for example, because the disposable body warmer is
kept in a store for a long time, it is possible to suppress a decrease in exothermic duration due to a decrease in moisture
content percentage of the exothermic composition 2, thereby retaining the original exothermic duration estimated at the
time of the production for a long period of time. Therefore, even when the disposable body warmer 1 is used after it was
left unused for a long time, the desired exothermic duration estimated at the time of the production can be ensured.
Further, since parameters A to H of the exothermic composition 2, the inner bag 3, and the outer bag 4 are set so that
the R value found by Formula (1) above becomes 330 or greater, it is possible to further desirably prolong the original
exothermic duration estimated at the time of the production of the disposable body warmer. The exothermic duration
estimated at the time of the production is usually advertised, for example, in the form of an indication on the surface of
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the outer bag 4. This ensures that the user who actually uses the body warmer is not misled. Further, it becomes possible
to prevent, for example, a case where the user has to discard an unused disposable body warmer because the estimated
exothermic duration at the time of the production was not obtained. Further, unlike conventional body warmers that have
prolonged exothermic durations by increasing the inclusion amount of the exothermic composition, it is not necessary
to needlessly increase the inclusion amount of the exothermic composition. This eliminates the need for extra cost, and
enables more convenient portability or use of the disposable body warmer 1.

[0043] Further, by containing the inner bag 3 in the outer bag 4 in a folded state, i.e., in a compact state, the required
amount of the outer bag 4 (wrapping films 40 and 41) may be reduced compared with the case of containing the inner
bag 3 in an unfolded state, thereby reducing material cost.

[0044] Further, by folding the inner bag 3 so that the air-impermeable sheet material is positioned as the uppermost
surface in the vertical direction, it is possible to prevent easy scattering of the moisture in the exothermic composition
2 enclosed in each enclosure unit 32 of the inner bag 3, thereby further desirably retaining the exothermic duration at
the time of the production for a long period of time.

[0045] An embodiment of the present invention has been explained above; however, the present invention is not
limited to the embodiment above, and various modifications are possible within a scope in which the gist of the present
invention is retained. For example, in the above embodiment, the enclosure unit 32 of the inner bag 3 has a rectangular
shape; however, the shape of the enclosure unit 32 is not limited to a rectangle, but may be other various shapes including
polygonal shapes such as triangle or pentagon, circular shapes, and elliptical shapes. The inner bag 3 may also have
various shapes corresponding to the various shapes of the enclosure unit 32. Further, the shape of the accommodation
unit 42 of the outer bag 4 is also not limited to a rectangle, a triangle, a pentagon, a circle, or a substantially D-letter
shape, but may be other various shapes including other polygonal shapes and elliptical shapes. The outer bag 4 may
also have various shapes corresponding to the various shapes of the accommodation unit 42.

[0046] Further, in the above embodiment, the inner bag 3 has at least two partitioned enclosure units 32, and is
accommodated in the accommodation unit 42 in a folded state so that one of the enclosure units 32 is overlaid on another
enclosure unit 32; however, as shown in Figs. 13 and 14, itis also possible that the inner bag 3 having only one enclosure
unit 32 is accommodated in each accommodation unit 42 of the outer bag 4. In this case, as shown in Figs. 11 and 12,
a plurality of (2 in the figures) inner bags 3 are accommodated in each accommodation unit 42 while being stacked on
each other so that an enclosure unit 32 of one inner bag 3 is overlaid on an enclosure unit 32 of at least one of the other
inner bags 3. With this structure, the same advantageous effects as those of the above embodiment can be obtained;
it is possible to suppress scattering of the moisture in the exothermic composition 2 from the outer bag 4; and the
exothermic duration of the exothermic composition 2 can be desirably retained, even when the disposable body warmer
is kept in an unused state for a long period of time. This embodiment is also preferably structured such that the inner
bags 3 are stacked on each other so that the air-impermeable sheet material is positioned as the uppermost surface in
the vertical direction. Since this structure prevents easy scattering of the moisture in the exothermic composition 2
enclosed in the enclosure unit 32 in each inner bag 3, it is possible to further retain the exothermic duration at the time
of production for a long period of time. The fundamental structure of the embodiment shown in Figs. 11 and 12 is similar
to the structure of the embodiment shown in Figs. 1 and 2. Therefore, the reference numbers used in Figs. 1 and 2 are
also used in Figs. 11 and 12, and a detailed explanation is omitted.

[0047] Further, as shown in Fig. 16, a so-called non-stick-type body warmer (inner bag 3) having only one enclosure
unit 32 may also be structured such that, as shown in Fig. 15, a plurality of (2 in the figures) inner bags 3 are accommodated
in each accommodation unit 42 of the outer bag 4 while being stacked on each other so that an enclosure unit 32 of one
inner bag 3 is overlaid on an enclosure unit 32 of at least one of the other inner bags 3. With this structure, the same
advantageous effects as those of the above embodiment can be obtained; it is possible to suppress scattering of the
moisture in the exothermic composition 2 from the outer bag 4; and the exothermic duration of the exothermic composition
2 can be desirably retained, even when the disposable body warmer is kept in an unused state for a long period of time.
The fundamental structure of the embodiment shown in Fig. 16 is similar to the structure of the embodiment shown in
Figs. 1 and 2. Therefore, the reference numbers used in Figs. 1 and 2 are also used in Fig. 16, and a detailed explanation
thereof is omitted.

Description of Reference Numerals
[0048]
1: Disposable Body Warmer
2: Exothermic Composition
3: Inner Bag

4: Outer Bag
32: Enclosure Unit
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40 and 41: Wrapping Films
42: Accommodation Unit
43: First Sealing Portion
44: Second Sealing Portion

Claims

A disposable body warmer in which an exothermic composition that contains moisture and generates heat by contact
with air is enclosed in one or more air-permeable inner bags, which are accommodated in an airtight outer bag,
the outer bag comprising two accommodation units that are partitioned from each other and capable of containing
the one or more inner bags,

the one or more inner bags each comprising at least one enclosure unit capable of enclosing the exothermic com-
position, and are accommodated in each accommodation unit in a manner such that at least one of the enclosure
units is overlaid with another enclosure unit,

the outer bag being formed by overlaying two wrapping films with each other, sealing an entire outer peripheral
edge, and partitioning the two accommodation units by sealing, and

Parameters A to H being set to satisfy Formula (1) below,

1 1 1
Formula (1): R=AXB><{ — + }2330
2xC D E—~Fx(G/H)

wherein A represents the inclusion amount (g) of the exothermic composition enclosed in each inner bag in each
accommodation unit; B represents the moisture content percentage (%) in the exothermic composition; C represents
the area (m2) of the accommodation unit; D represents the number of the enclosure units; E represents the length
(m) of an outer peripheral sealing of the accommodation unit; F represents the length (m) of an inner peripheral
sealing of the accommodation unit; G represents the strength (N/15 mm) of the outer peripheral sealing; and H
represents the strength (N/15 mm) of the inner peripheral sealing.

The disposable body warmer according to claim 1, wherein each inner bag comprises at least two enclosure units
partitioned from each other, and is accommodated in the accommodation unit in a single-folded state so that at least
one of the enclosure units is overlaid with another enclosure unit.

The disposable body warmer according to claim 2, wherein the number of the enclosure units is 2 to 4.
The disposable body warmer according to claim 1, wherein each inner bag comprises one enclosure unit, and a
plurality of the inner bags are accommodated in each accommodation unit while being stacked on each other so

that an enclosure unit of one of the inner bags is overlaid with an enclosure unit of at least one of the other inner bags.

The disposable body warmer according to any one of claims 2 to 4, wherein one of the enclosure units is disposed
lowermost, and all other enclosure units are stacked thereon.

The disposable body warmer according to Claim 5, wherein an air-impermeable sheet material is stacked on at

least one surface of the inner bag, and the enclosure units are stacked in a manner such that the air-impermeable
sheet material is positioned as the uppermost surface in the vertical direction.
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[FIG. 6]

[FIG. 7]
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[FIG. 8]

[FIG. 9]
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[FIG. 11]

[FIG. 12]
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[FIG. 13]

[FIG. 14]
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[FIG. 15]
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[FIG. 16]

[FIG. 17]
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